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= (54) ritle: VEHICLE MOUNTED CONCRETE MIXING DRUM AND METHOD OF MANUFACTURE THEREOF 

= (57) Abstract: A method of manufacture of a vehicle 

mounted rotary concrete mixing drum of the type having an 
opening at one end for receiving and/or discharge of concrete 
there&om and at the other end, means for engaging a drive 
assembly so as to rotate the drum for mixing or discharging 
concrete. The drum is manufactured from at least one mould 
using at least plastics material and further includes integrally 
attached vanes outstand from the internal surface of the drum 
forming an archimedian spiral disposed such that when the 
drum is rotated in a first direction, the concrete contents are 
mixed and when the drum is rotated in a second direction the 
contents are discharged from the drum; wherein, the method 
comprises the steps of; a) preparing a first generally helical 
inner mold part containing a surface extending between first 
and second helical edges; b) mounting the first helical inner 
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mould part on a support c) enclosing the inner helical mold assembly within an outer mould formed by at least one outer mold 
part; d) fitting a second mating inner helical mold part to the first inner mould part to form an inner mold assembly; e) injecting 
a poWurethane elastomer into a cavity defined by said inner mold assembly and the outer mould assembly to form an inner wall 
element comprising one half of an interior wall of the mixer and one helical blade; f) allowing said polyurethane to cure; g) removing 
said at least one outer mold parts to expose said inner wall element; h) removing said inner wall element one said inner molds; 
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VEHICLE MOUNTED CONCRETE MDONCJPRUM AND METHOD OF MA2WFACTUKE 

THEREOF 

i pArKGROUNP 

The present invention relates to concrete mixing apparatuses and mote particularly relates 
to a vehicle moutrted plastics ciruai for miTdng concrete and a method tnanufacture 
ttiereof 

The building industry makes widespread use of concrete mi>diig trucks for tcansportalion 
of ready mixed concrete to sites for concrete pours. These trucks typically comprise a 
largo mixing assembly including a mixer drum mounted to the vehicle and vddch is 
connected to a mixer drive for mixing concrete contents during transportation and for 
discharge of the contents on site. The drive system comprises a gear box which takes 
power from the vehicle motor and which applies a mixing torque to the drum imparting 
axial rotation to the drum with the torque being adjustable depending open the operating 
requirements. The above geneial arrangement is described in United States patent 
4,585,356 which discloses a concrete mixer truck having a mixer drum adapted to be 
rotated hy the traction motor of the vehicle throu^ an auxiliary transmission of the 
traction motor transmission. 

According to the ktiown vehicle mounted mixing assemblies, the mixing drum is typically 
of heavy duty steel construction and is disposed at approximately 10 to 15 degrees from 
horizontal The drum is fitted with internal vanes or mixing blades defining an 
atohimedian spiral so that as the drum rotates in a first direction the concrete held therein 
is mixed and as the drum is rotated in the opposite diicction, flic concrete is discharged 
from the drum via an elevated discharge orlSce under the reverse action of ihe intmial 
spiral vanes. The drum is disposed such ttiat the drive end is lowest and the discharge end 
is highest relative to a generally horizontal plane of the vehicle. 
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Wlafle steel dnmis have beea m use fiw many years, flaey sufifer from a uumb^ of 
attendant disadvantages relating to liieir cost of mamiftchw© and r^lacement, workup 
Iife» wear characteristics^ weight and volume. 

Steel drums are ea?)ensive to manufiacture dwe to their labor intensive construction which 
5 involves rolling steel sheets into conical portions and cylinders which once &bricated are 
then welded to form the finished tank. The archimedian spirals formed from flat sheets 
are then welded into position inside the drum. As concrete is a highly abrasive material, 
internal surfeces of steel drums aie subject to sigmjBcant wear abrasion. This occurs 
partioularly on the sor&ces which take slump impact, sliding friction and shear load 
10 leading to eventual weariag out of the drnm. 

Typically, a steel drum used every day nri^t last three to five years, thereafter requning 
replacement at significant cost The abrasion of internal suifiioes is increased where there 
axe changes of slope in the drum walls usually where the segments of the drum are joined 
The mixing blades aie weMed to the intenial surfeoe of the dfum causing shajp angled 
15 recesses in which concrefie can gatiier and eventually build up degrading the internal 
surfece and providing a catchment for further unwanted bufld np of concrete. By its 
nature, a steel surface is relatively smoofli and ^Ist this may be desirable for the 
purpose of preventing concrete build up on the walls of the drum, the interfece between 
' the concrete and steel waU is an area of abrasion rather than concxetemixi^ 
20 Ideally, nxbring of concrete should take place throufijjout the whole nux, but in the steel 
drums, optimum mixing does not take place at the boundary layer and in crevices in 
which concrete may oolteoL In fiict, due to the nature of the frictional interfece between 
the steel surfece and concrete boundary layer, laminar flow occurs resulting in little or no 
mixing at the boundary layer. The reason for tbis is that the aggregate in the conctets 
25 slides and abrades ( with reduced or no mixing) rather than rotate to facilitate mixing. 
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Thus there aw '(Jead' spois in liie naix where 00 Pib^ 

increased potential for uttMtfanted coUeclion of conoete. In addition to tiie above 
problems associated with the use of steel mixing dmm. iheim are cost and weight factors 
which add to inherent inefficienoics in use of steel drams. Due to the dead weight of the 
5 steel dnrai. its volume must be lestricted so the combination of the dead weight and 
concrete weight must be maintoined within the maximum allowable loading limits tot the 
vehicle to which tiie drum is attached. 

An ahiemalive to the known steel drums was proposed in PCX Intemalional patent 
t^fiicstitm PCT/AUOO/01226 to Rodgers and Kljowri. That appUcation teaches the 
10 possibiKtyofiJsing a Kgbtweigbt material such as plastics «9rcon^ 

mixing dium as a substitiitc for steel whilst recognirins that there were tiumeroua 
slruotural and manuJfectoring difficulties to be oveicome in makmg 4e transition to 
plastics not the least of which was the production of a drum v*ich could withstand the 
high static and dynattuc loadings to which truck mounted mixing drums are subject to in 
normal operation. If the weight of the drum coiM be reduced without compromising and 
possibly increasing dram volume, the weight reduction could be taifcen up wilh additional 
concrete thCTeby increasing the pay load. 

Thwe axe variety of concrete mixing drum anangeraente disclosed in tfie prior art none of 
v*ich as ftr as tiie in.ventor is aware anticqjate the method of manu&cture of a plastics 

20 drum to be described herein. 

United Stales patent 4,491,415 discloses a li^itweigJW; pear shaped totary mixing device 
open at one end and having aa axially elongated socket at the large en^ The drum is 
Totatably supported on a unitary base having a transversely extended forward end and an 
iqiward^/ and angularly extending rear end providing a bearing portion detachably 

25 en gag^h le with the socket to rotatably siqq)ort the drum at an inolmation of about 35 
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degrees. The drum has a plurality of axially extending radial fins for lifting contents in 
rotation tiiereof and is ptisfcrably feshioned fiom molded plastics material either as a 
tmjtaiy body or as a plumlity of interfitting parts. The drum described in this patent is for 
li ght duly operation and does not have ihe structural and materials characteristics 

5 necessary for heavy dtdy concrete mixirig op^:ations. 

United States Patent 5,118,1 9S discloses a cement mixing apparatos vrith a cradle sui^rt 
assembly and including a polyethelyne cement nubdng drum held and supported by a 
cradle am assembfy formed of cradle base stq)port braces and upright cradle arms which 
ictterfit into cradle ann recesses v4t}cb ore preformed wit3b th& polyethylene dnrni A bull 

10 gear drives Ibe polyethylene drum. The drum disclosed in ihis patent is intended for li^ 
duty cement operations and does not address to structural and manufacturing 
requirements for heavy duty operations. United States patent 5,492,401 discloses a 
conca-ete mixer with a mixii^ drum consisting of high density crosslinked polyethylene 
materiaL The drum includes a bottom supported buy a conventional rigid metal pan 

15 secured to the external surfece tiaereof to tigidify the plastic drum and extend the life 
expectancy of the plastic drum by enabling the oonorete mxsx to be used to complete a 
mixing job at a job site even fbough movement of the concrete mix within the drum 
during rcpetitrve mixing cycles may ultimate^ wear a hole through the bottom of the 
plastic diuntL Faddle assemblies aie positioned interiorly of the drum and oriented to 

20 maintain mimmum splashing during the nodxiDig operation. Not only is the drum disclosed 
in this patent unsuitable fbr heavy dv&y vehicle mounted operation the patent in &ct 
teadbies a means to accotnmodate a wear dbilure on site y/b^teby a hole could be worn 
through the wall of the drum 

The prior art teaches iise of plastics drums for small cement mixing operations. However 
25 there are inherent di£5culties in manuikcturing plastic drums m an acceptable standard of . 
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Strength and reliability. Plastics drams require use of naterials which for a drum profBe 
by iwe of a mouIA Aa the discharge opemng to a dnm is Bi^^ 
the drum, it is not possible to remove a mould Iroro an iaaer swfece unless the dram is 
made in sections which can be joined to form the drum structure. A number of methods 

5 of manufecture of plastics heavy duly mixing drums haw been proposed in PCT 
application PCT/AUOO/01226 which discloses a heavy duty rotaiy concrete nuxing drum 
for attachment to a vehicle which is characHsrized in that the dram is manuachired from 
at least one mould and fiom at least one plastics material and wherein the dram inclodes 
an inner surfece having a property which promotes mixiag of the concrete at fte boundaiy 

10 layer between ft» concrete and said inner smfBoe and reduces wear. 

A number of dififcrtnt methods were proposed in that application for the manufiioture of a 
drum of the type disclosed. 

The present invention seeks to provide an alternative method of constraotion of a 
heavy duty vehicle mounted rotating cement or concrete mixing drum febrioated fiom 
plasties ntaterials. The dnnnpnjduced by fi» <^ ^^^'^^^^^^ 

overcomes the. aforesaid disadvantages of the prior art and mkiBim efficient conerete 
mixing chaiacteriBtics. Aocoiding to «» invention there is provided a method of 
constniction of a plastics concrete mixing drum wherehi the mediod includes the use of 
inner and outer molds each made up from separate mould parts which are divided aloi« 
two helical lines mid way between the nuxi«g blades thereby allow formation of a drum 
interior firom two identical molds. 

In one broad form^ ptesent invoation conqxises: 
a method of manufecture of a vchidc mounted rotaiy concrete jni»ng drum of the 
25 having an opening at one end for receiving and/or discharge of concrete thereflxnn and fl± 
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ijje Other end, meaiis for engaging a drive assc^^ 

discharging concrete; wherein, the drum is manuftctuTed fix^m ^ least one mould using 
at least one plastics material; wherein the drum further includes integrally attached vanes 
which outstand from ihe infernal surfecc of the drum forming an arohimedian spiral 
disposed such that when the drum is rotated in a first direction, the concrete contents are 
mixed and when the drum is rotated m a second direction Ihe contents are discharged 
fi-om said drum; wherein, the mefliod conqjrises the stseps of; 

a) preparing a first generally heUoal inner mold part containing a surfece extending 
between first and second helical edges; 

b) mounting the first helical inner mould part on a support 

c) enclosing the inner helical mold Bssstxbly within an outer mould formed by at least 

one oxitst mold part; 

d) fitting a second mating Inner heHcal mold part to Ihe first 

inner mold assraobly ; 

e) injecting a polyurethane elastomer into a cavity defined by said inner mold assembly 
and the outer mould assembly to form an inner wall element comprising one half of 
an interior wall of the mixer and one helical blade; 

f) allowing said polyurethane to cure; 

g) removing said at least one outer mold parts to e>5iose said inner waUete^ 

h) removing said inner wall element one of said inn^r molds; 

The method preftatably comprises the additional step of placing a remforcing member in a 
jecess formed in said inner mold part Steps a) - h) are repeated thereby providing a 
second helical inner wall element The first and second heUcal inner wall elements are 
complimentary and combine to form an inner wail surfece of the mixing drum. The first 
and second belica] inner waU elements are then preferably placed into a jig where 
opposing edges of said elements are held atijacent; the wall elements defining an inner 
cavity of said drum. Opposing edges of the elements are sealed to complete the inner wall 
of the drum. The inner wall is removed from the jig and placed the inner wall on a 
mand»l such that fte mandrel is disposed in the inner cav^^^^ is placed on 

the mandrel via an open end of the inner wall whereupon structural layers of glass fibre 
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reitifoiced plastic ore applied to the polyuretbane im&r layer. Prefer^Jyp the internal 
surfece of the drum includes an elastomer which wiU allow mixing of the contents of the 
concrete at a concrete bowdaxy layer; 

The reinforcing member Is preferably a continuoxis rope inserted in a recess in a formation 
-v^ch will form teUcal blades. 

The method inchides the wse of inner and outer molds each made up from separate 
mould parts >5*ich are divided along two helical lines thereby allowing formation of a 
dnmj interior wall from two complemcntaiy mould parts. 

In another broad forai the presaQt invention comprises: 
a method of manufacture of a vehicle mounted rotary concrete mixing drum of the type 
having an opening at one end for receiving and discharge of concrete therefrom and at the 
othCT end means for engaging a drive assembly so as to rotate the drum for mixing or 
disdiaigittg concrete; wherein, tbe drum is inanufectm from at least one inner mould 
and at least one opposmg outer mould; wherein the drum includes integrally attached 
vanes which outsland from the internal surfece of the drum forming an archimedian spiral 
disposed sudi that when the drum is rotated in a first direction, the concrete contents are 
njjted and when the drum is rotated in a second direction the contents are discharges from 
said drum; and wherein the internal surfece of tiie drum is formed or lined with an 
elastomer v*ich causes mixing of the contfiaits of the concrete at the concrete boundary 
layer; wherein the method compri$es the steps of ; 

a) preparing a fust inner heUcal mold containing a surface intermediate side edges of 
the mould; 

b) placing a reinforcing rod in a recess in said inner mold; 

c) enclosing the inner helical mold assembly within at least one outer mold 

d) seahng a joint betweea said mner mold part and said at least one outer mold part; 

e) injecting a polyureihane eJastonier into a cavity defi^ and said 
at least on© outer mold part to form an inner helical wall element comprising one half 
of an interior ofthe mixer arid one helicalblacfe; 

g) allowing said po^^ethanc to cure; 
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h) lendoving said at kaat one outsr mold parts; 

i) removing one ofsaidimier molds; 

j) removing the interior polyurethane inner helical wall element molditig from the 

remainder of the inner naold asserobly; 

k) repeating steps a) - j) to form a second inner waJl element 

Preferably when a first at)d a second inner wall element are placed in a jig jointing 
aurfeoes are held adjacent to enable scaling the jo ji3 formed by the jointing surfeces. 
According to a preferred embodiment^ a mandrel is ioserted into an open dischwB^ 
of a drum interior followitig which structural layers of fibre reinforced plastics aie 
wound about an outer sur&ceoftbeiDner wall. 

In another bioad fimn the preseaxt invention comprises: 

ft method of construction of a plasties mixing drum comprising the steps of: 

a) preparing a first inner mold containing a surfece extending from a joint line midway 
between two helical blades to a mid line mould joint line at an inner edge of said blades; 

b) placing a reinforcing rod In a recess in said inner mold; i 

c) fitting a second mating inner heUcal naoM to fbrw an iimer mold asseoabty; 

d) enclosing the inner helical mold assembly witfiin at least one outer mold part 

e) seating a joint between said inner mold assembly and said at least one outer tnold 
part; 

iiyecting a polyurethanc elastomer into a cavity defined by said inner mold assembly and 
said at least one outer mold part to fbrm one half of the mteriw of the mix^ and one of 
the helical blades; 

f) allowing said polyurethanc to cure; 

g) removing said at least one outer mold parts; 

h) removing one of said inner molds; 

i) removing the interior polyurethane molding from the renaainder of fbB inner mold 
assembly; 

j) placing said two helioal blade and interior moldings in a jig wh«re the jointing 
sur&oes are held actjacent; 

k) inserting a mandrel into an open discharge end of the drum; 

I) applying stnictoial layers of glass fibre reinforced plastic the polyurethane layer. 

Pfelibrably ilie resn&iicing ia fined usi2^ spaceis wbich centndiae the rdnxforcing lod or nop^ in Ite recess. 
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Preferably tbe jSrst dud second inner helical mold elements are jointed with a sealing 
confound or gaskets along an inner edge. According to one exnbodiment, the outer mold 
is formed in three separate toold parts. 

PrcfemWy. a joint between the two inner helical efements forming a helical blade is made 
with a poly urefha^oe elastomer compound. 

In another broad form the present mvention comprises: 

a method of raamifacture of a vehicle mounted cotwcrete mixing dram con^aising the 
steps oft 

a) teM" S * hftlical inner mould part and mounting the natoidd on a s^yport 

b) placing at lea^t one exfcenoial mould in opposing relationship to said inner mould; 

c) injecting a flowable material into a space formed betwefid said imifir mould and said 
outer mould such thaitheflowablematOTal forms a helical element which wiH fonK^ 
at least part of an inner surfijce of said drum; 

d) removmg the at least one outer mould; 

e) removing the helical element from said inner mould; 

f) repeating steps a) - e) so as to form a second helical element; 

g) preparing an exterior surfece of the helical elements for bonding to a structural layer 
of gljass fibre. 

Preferably, the flowable material is polyurelliane. 

In anotheo- broad form of an apparatus aspect the present invention con^rises 

a vehicle twunted rotary concrete mi?dng drum of the type having an opening at one 
end for receiving and/or discbarge of concrete therefiom and at the other end, means for 
engaging a drive assembly so as to rotate the drum for mixing or discharging concrete; 
wherein, the drum is manufiactured flt)m at least one mould using at kast one plastics 
material; wherein the drum further includes iotegraUy attached vanes which outstand ftom 
the inteznal sur&ce of the drum fomaiog an aichimedian spiral disposed such that when 
the drum is rotated in a first direction, the concrete contents are mixed and when the drum 
is rotated in a second direction the contents are discharged firom said drum; wherein, the 
drum is formed, by a method comprismg the steps of ; 

a) preparing a first generally helical inner mold part containing a surface extending 
between first and second helical edges; 
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b) mounting the fim helical iimernioidd part 

o) enclosing Ihe inner helical mold aas©iiibly within an outer mould formed by at least 
ond outer n)Old part; 

d) fitting a second mating imierheUcalmoW part to ^ 

iuner mold assembly; 

e) tajectiDg a polyurethane elastomer into a cavity defined by said imier mold assenably 
and the outer mould assembly to form au mner wall element comprising one half of 
an interior vvall of the mixer and one helical blade; 

f) allowing said polyurethane to cure; 

g) removing said at least one oaittfnrold parts to expose s«^^ 

h) lemoviiigBaidinncr wall element one of said inner molds; 

In anoflier broad form of the appaiatos aspect, the present inventton comprises: 
a.v€*icle mounted concrete mfadng drum formed by a meth^ 

the steps of; 

a) taking a helical inner mould part and mounting the mould on a support; 

b) placing at least one extemal mould in opposing relationship to said inner mould; 

c) ijgecting a jOtowble material into a space formed between said imier mould and said 
ovter mould such that the flowable material forms a heUcal element which will fonn 
at least part of an inner sur&ce of said drum; 

d) removing the at least one outer mould; 

e) lemovinig the helical elenaentfiom saw inner nrxon^^ 

f) repeating steps a) - e) so as to fcnn a second helical element; 

g) prcpaiing an exterior surfece of the helical eleme^ 
of spiass fibre. 

Preferably the flowable material is polyurethane. 

Acconiing to one embodiment the helical blades projecting from an inner surfece of said 
dnim have a pitch dimension of between 1- 2 meters and are formed by elastomeric 
material. Prefwably the wall stxragth of said drum is around 600MPa at a wall thickness 
of 8mm. Prefcmbly the polyurctfiane forms an inner layer which is approximately 3mm 
thick. 
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Freferiably ibe sfructural layer comprises filament windings formii^g a layer oi 
approximately 5mm tliicjciness. 

5 
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In ano&er broad farm the preseot inventioiL comprises; 
1$ a heavy du^ rotary concrete miving drum capable of attEtchxnent to a vehicle; the drum 

compnsing a first emd which engages a drive assembly which rotates said drum for 

mixing of said concrete and a second end from which mixed concrete is discharged; 

wherein said drum is manul^ctured fiom at least one layer of plastics material wheiein the 

drum includes a wall haviz^ integral internal formafions which promote mixing of said 
20 concrete and an inner sur&ce which promotes mixing of the ccocrete at the boundary 

layer between the concrete and said inner sm&ce; whopsin the drum is formed accoxding 

to the method steps of: 

a) taking a heUcalinni^mouM and mounting the mould on a sup 

25 b) placing at least one external mould in opposing rehtiomhip to said ir^ 

c) injecting polyurethane into a space formed between said innar mould and said outer 
mould; 

d) removing ihe at least one outer mould; 
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e) letnoving a hslik^ blade part from said inner mould; 

f) repeating steps a) - e) so as to fbrtn a second helical bla<k part; 

g) mating the first and second hejicaj blade parts with an interior shell; 

g) preparing an exterior of the drum for bond ing to a structural layer of glass fibre; 

h) winding the structural layer about said exterior. 

DETAILED DESCRIPTION 

The present inventian will now be described according to a ptefened but non limitii^ 
embodiment and with reference to the accompanying illustrations wherem: 
Figure 1 shows a side elevation of an inner helical mould part; 

Figure 2 shows a side elevation of the mould part of figure 1 including exploded 
eTctemal moulds; 

Figures shows aside view of the inner mould part of fignies 1 and 2 fuHy en^ 

0Ktcnmi mould sections 
Figure 3a shows an enlarged view of external moulds exploded from a helical blade part 
Figure 3b shows an enlarged view of the assembly of figure 3a with outer mould parts 

moulds assembled. 

Figure 4 shows outer mold sections e^qploded from the inner mould assembly i?)on 

con^pletion of izgection of an elastomer. 
Figure 5 shows a belicaj blade part produced by and removed fiom the inner mould 

assembly of figure 4; 

Figure 6 shows a coupling of separate and complementary helical blade parts formed 
by the arrangements of figures 1*5 and which form an inner wall of the drum; 

Figure 7 shows a housing for assembly in which the mner wall of the dnutn is placed 
after moulding lelical blade parts fbr preparation of the blade parts to iroeive 
an outer structural layer; 

Figure 8 shows an asseinbly including a mandrel for mounting said inner payer for 
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aji^lying aa outer structural layer of glass fibre; 
Figure 9 shows a con^leted dnun vdth track ring fitted.; 

The concentrated wear points in tbe prior art steel drums reduces the working life of the 
drums necessitating costJy repair or replacement SteeJ drums are febricated finom rolled 
flat sheets which form cones and a cylind^ which are then joined together by wcMing, 
Aichimedian spirals are then welded to the innca: surftce of the dnnn resulting in a high 
specific gravity vessel whose self weight reduces tbe amount of concrete which can be • 
carried by the vehicle to which it is attached. Tbe steeJ drums suffer from a number of 
disadvantages including suscepttoiHly to abrasion at the junctions of the cylindrical and 
conical sections and the tendency for unwanted concrete build up at the. sharp comers and 
crevices formed by the mixmg blades. In addition, the smootii internal surfece of the steel 
drum promofces sHding abrasion and inhibits mixing at the boundary layer di» 1o the low 
coefiOcient of fiiction at the concrete/metal interface. 

The method to be described below is an alternative to both steel drums and the plastics 
drums fonned the meflaods of manufteture described in International Patent 
application No. PCT/AUOO/01226 to Rodgers and KhourL According to the method, a 
plastics heavy duly concrete mixing drum is fonned using both internal and exteroal 
moulds. The drum includes an intejnal archimediajn spiral formed by hdical blades or 
vanes which mix concrete during rotation of the drum in one direction and discharge 
concrete when the drum is rotated in an opposite direction, Tbe drum is generally pear 
shaped and includes an opexung at one end for entry and discharge of concrete. 

The first step in the mtethod according to one embodiment; involves the use of an internal 
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moidi A polyufethane 6nxm iutedot complete wifli internal helical blades is formed 
between, an interior and an exterior mould set Tbe exterior moulds are easily renaoved 
aftesr the polymeibane k fbrmed, however because the mixer is a closed vessel with the 
dischaige opemng stnaller than the maxJtnm diajtneter, and due to the complexity of 
tbe blade moulds, it is not possible to form the inberior as one complete piece and then 
icemove the mould. Accordingly^ the elastomeric drum interior is moulded in sections 
which can be removed from the jnouJds, tnd then joined to form the coniplete interior. 
This interior is tiien reinforced yn& structural layers to con4>lete the mixer. The joining 
together of two con^ylementaiy inner wall sections wiiich are each formed by the same 
method steps sequentially is a new approach to forming adrum interior not known inlfae 
prior art 

Referring to figure 1 there is ahown an assembly 1 which comprises a support 2 \;*ich 
receives and retains "^reon a helical mould part 3. Mould. 3 is shown in profile by line 4. 
Mould 3 is initially prepared in a separate mould having a helical interior so that mould 3 
conforms to the shape of that interior. Once mould 3 is formed^ it nuty be transferred 
manually or otherwise for mouxxdng on support 2 in preparation, for receiving external 
moulds. Figure 2 shows a side elevation of the mould 3 of figure 1 wifla exploded 
opposing exteinal mould parts 5 and 6. Mould parts 5 and 6 exwapture mould 3 but leave 
a generally helical cavity therebetween. Once externa) mould parts 5 and 6 have been 
secured and sealed^ polyuretibane is iruected into the aforesaid cavity. It will be 
appreciated by persons skilled in flic art that more than two external moulds may be used 
to ftdfiai ttie same objectives of encapsulating inner mould 3, Figure 3 shows a side view 
of the inner mould 3 enclosed by external mould sections 5 and 6. 

Figure 3a shows an enlarged view of external moulds 6 and 7 exploded £com inner 
mould 3 revealing a section view of a part helical blaxle 8 retrieved £tom the cavity 
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defined by outer moulds 5md6 atjd inner mould 3 following injection of polyurethane. 
•Figure 3b shows aa enlarged section view of the assembly of figure 3a wifli moulds 
assembled. Moulds 5, 6 a»d 7 are sfaovm in figure 3b in abutt^ part 
helical blade S, which Is formed by injection of a polyurefliane elastoioer ioto a cavi^ 
fortned between moulds S« 6 and 7. 

Referring to figure 4 there is shown outer moJd sections 5 and 6 c^loded from the 
inoca- jroould assembly 1 upon completion of injection of an elastomer. Upon removal of 
inner mould section 3 part helical Wade ( or blade element) 8 which has bee» formed 
ftom tiie elastomeric material fnjecfed into the cavity defined by assembled external 
moulds 5 and 6 and inn^ mould 3 as shown in figure 3 may be releajsed. Figure 5 shows 
a first helical blade part 8 formed in a first helical ( a»cWmedian) spiral The above 
described process is repeated once agdn to form a second helical ( axchimedian) spiral 9. 
HeUcal blade part 8 forms one half of a completed helical blade which is integrally 
disposed on an inner surfece of the drum formed by the processes descsribed herein. A 
repeat of steps described wilh reference to figures 1-5 result m a second heUcal inner 
blade element 9 which co operates with and is complementary to helical blade elrax^t 8 
to form a convicted inner waU including integral heUcal blade Figure 6 shows a pair of 
helical blades 8 and 9 formed by the assembly and process as described with reference to 
jSgures 1-5 , Blades 8 and 9 are in the form of two paraHel helical spirals spaced at 180 
degree axial phase dififexenoe each widi a reinforcing rod 10 ( see figures 3a and 3b) in 
the interior edge, which may be a continuous fflament and resin rope. As these blades are 
itttegral with the interior surface of the mixer, it is convement to join these two structures 
along two helical luies mid way between the blades. In this way the interior is formed as 
two identical mouldings which can be removed fiom the interior mould 3 and exterior 
mould sections 5, 6 and 7 and which also oot3iiain the complete reinforcing rod^ 10. 
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The exterior moulds coniain a layer of glass reinforced plastic which bonds to the 
polyurethane which is formed, against it In this way the two mouidings are foimed with 
two helical jointing lines mid way between the Wades and a stiff inner shell ready to 
5 receive the structuraj layers is formed. 

According to one embodiment a ptefenred xnetibod of nianu&cturing the mixer is as 
fallows. 

10 The inner helical mould 3 which includes the surfece which extends firom a joint line mid - 
way between two formed helical blades ( i and 9) to a mid-line mould joint line at an 
inner edge of the blade* This sur&ce faces towards the drive end of the mixer and 
contains a zecess for the z^nforcing rod or filament rope 10. The next step is fitting 
reinforcing zod 10 with polyurethane spacers, which centralize the rod in a recess in inner 

15 moulds. 

i 

A mating inner helical mould is prepared and fitted and is joined wifh sealing* gaskets 
along its inner edge. The helical inner mould 3 is enclosed within the three external 
moulds 5, 6 and 7, dae sur&ccs of which are pre coated with glass fibre reinforced 
plastic, to provide an interior moulding to Ihe polyurethane elastomer. Seals are 

20 incorporated into a joint formed between th© inner and outer moidds. Followiing this the 
pofyurethane elastomer is moulded into the cavity formed between the inner and outer 
moulds. The elastomer polymerizes to form blade S which comprises half the interior 
layer of ihe mixing drunL The polyurethane is allowed to cure whimupon outer moulds 
S» 6 and 7 axe removed to e^se an inner shell and outer sur&ce of fb& polyurefibane 

25 blade part S. This allows lemoval of ibR bclicei blade part 8 and interior pol3n2relhaz&& 
ncioulding. The above process is repeated to provide a second helical blade part 9 and 
mtedor moulding. ThetwoheHcalbkdes3and9areth^assenfoledinajigU asshow^ 
in figure 7 whereupon they are joined together using a polyurethane elastomer compound 
At this stage of the processing a drive ring is applied to the polyurethane layer which will 

30 form the inner layer of the mixing dtunx The jig is removed and the now formed inner 
layer of the drum is transferred to a winding station as shown in figure 8, 
A steel mandrel 12 is inserted into ^e open ( discharge ) end 13 of the mixer so that it 
reaches the drive ring which is common to heavy duty drums of this type. The drive zing 
which imparts rotation to the nuxer is spigotted and drilled to suit a gear box flange. The 

35 ^^ass fibre reinforced plastic exterior of the poJty^^b^^ interiw is bonded to the drive 
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ring and allowed to cure. The glass fibre reinforced plastic exterior is extended over lite 
discharge end suppoit flange which tihen toms m enclosed viesscl against the mandrel. 
An infl^oji pressure is applied to the interior of the mixer to ensure it conforms to the 
interior of ttie jointing jig. The top half of the jig is removed and the external surCace of 
the polyethylene joints is covered with glass fibre reinforced plastics. Following that the 
external suffice of the moulded polyurethane interior of the mixer is prepared fer 
bondmg to the structural layer . 

Structural layers of glass fibre reinforced plasticare applied by one of the known meihods 
standard to the hidustiy such as : 

a) Contact moulding of random and/or directioDal glass fibres and resin. 

b) Filament windbig. 

c) Suxj&ce finishing by filling and grinding or/ Moulding a gel coat finish using 
\Tacumn or pressure. 

The winditifi step is conducted after drum inner layer 1 1 is nxonnted on mandrel 12. ( see 
figure 8). As represented by figure 9, the final step in the construction of the drum 14 
involves the installation of the track ring 

These are known in conventional heavy duly dmms and comprise a cylindrical xafl. 
attached to the mixer adjacent to the discharge end and which is srq;»portedby two loU^ 
to allow the mixer to be rotated by the gearbox at the drive end The ring is held in 
position wilh rubber gaskets which sea) to the mixer and ihis space between the ring and 
tide mixer is filled with a liquid polyurethane which bonds to both as it ^Is and cures. 
In opecadon this elastomer transmits the loads from the mixer shell to the steel track ring 
and hence to the steel stpport rollers. In this way the concentrated loads ace spread and 
only low stresses are transmitted via the elastomer to the mixer shell 
According to one embodiment; a computer may be eit^loyed to program and control the 

ddrveiy of the polymer to the mold sur&ce and the application of the structural layer. 

The winding of a fibre reinforced structural layer may involve conq)uter controlled 
unwinding of resin wetted fibre rovings fiom around a rotating former. The tensile 
stnsngth of the windings may be in the order of 600 MPa. To obtain the optimum physical 
properties of the filament wound structure ^ fibres are aUgoed to tibie loads inqsosed in 
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use of the finished drmti. Typical loadings on the drum are axial bra.dixig under wei^t of 
wet concrete^ an applied dynaniic load at the drive end of tbe dmm» driving torque and 
siqDport loads at discharge end trunion rolls. Th^ winding pattern of the filaments aligns 
the fibxes to withstand bending stresses* increasing in angle and in wall thickness towards 

s -die discbarge end to acconunodate applied roller loads. 

The ravings which line the drum noay alternatively be drawn throng tbe resin bafh and 
applied to the suriSu^e of the drum as a wide ribbon conqprising diousands of tensioned 
fibres. The windinss overleap until the required thickness is reached. Th0 sur&oe of the 
drum may be covered with wet resin and snsall irregularities which need to be addressed 

10 to provide the external finisL As a result of this construction, the spiral mixing blades 
inside tbe drum are capable of withstanding high bending and shear resistance during 
mixing operations. TTbe inner elastomeric surfece is bigjbly resistant to abrasion by 
concrete yet it is softer and li^hAer than the steel equrvalent The higher resistance to 
abrasion is &cilitat&d by the natural elastic defonoation of the elastomer which absorbs 

15 the kmetic energy of the concrete particles without gouging of the surfecc material. In 
addition, due to tbe property of the imsissr sw&oe which vvill preferably be polyuretbane, 
the concrete will be mixed rather than slide at ^e boundary layer ensuring efiScient 
mixing of the concrete throughout the mix and reduction of abrasion due to tbe smooth, 
curves throughout.the interior of the drum. 

20 Furthermore^ the blades are stretigtfaened by their molding integrally witfa the wall of the 
drum and have a stiffiiess &ctor which will sustain all applied normal operating loads. 
A fhrther advantage in the use of plastics for the mixing drums lies in the Aermal 
properties of the plastics material. Hot conditioios are undesirable for concrete mixing as 
they accelerate hydration reducing concrete workability which is an essential property 

25 required immediately following a concrete pour. In veiy hot clunates, the conventional 
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$teel vehicle mountsed mbdag dnims conduct hi^ heat loads vAdch increase heat at flje 
concrete boundafy layer due to contact with the si^jbt ieatcd dram wall causing imwanled 
accelerated hydration- This phenomenon is difficult to avoid with steel drums as the 
condnctivrfy of steel leads to higji conductive heat traxxsfer Srom the outer skin of the 
drum to the inner wall which is normally in contact with the concrete. In some hot 
climates, ice is placed in Ihe steel drums in an attempt to arrest temperature increase 
inside the dmtn. As co))crete hydration is an eTcothramic reaction^ it is sensitive to 
esctsrmi temperatures. Accordingly it is diesirabfe that the conanete temperature remaitiS 
acceptably low to ensure a satisfectory leveJ of workability and to retard hydration. Steel 
drums heat np significantty and conduct h^ through iheir thickness making the concrete 
vulnerable to the vagories <tf ten^erature variation. Oveifaeating of Ihe concrete mix is a 
problem to be avoided and has in accotdance with one aspect provided a method of 
manufacture of a plastics drum to take the place of tiie conventional steel drums thereby 
reducing the unwanted efiSscfis of h^h thermal conductivity typical of the steel drums. 
The plastics drum allows tiie concacete to remain workable hisidc the drum for longer 
periods compared to concrete in steel mbdiig drums mSenF the same external temperature 
conditions and transporting concrete. 

The method of constriiction of a plastics concrete mixing drum as described herein 
provides an alternative yet efficient method of production of plastics drums. The methods 
described hrarem allow tar mass production with reduction in the number of production 
steps conned to the known methods. 

It will be recognized by p^sons skilled in the art that numerous variations and 
modifications may be made to Ihe invention a$ broadly described herein without 
departing from the overall spirit and scope of the invention. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

5 1 A melbod of manu&cture of a vehicle moiittted rotay concrete mixizig drum 

of fbe type havizng an op^oing at one end fiir recriving and/or disdiarge of concrete 
tbrnfrom and at fhe other end, means for engaging & drive assembly so as to rotate tbe 
drum for mixing or discharging concrete; wherein, the drum is manufactured firom at 
least one mould using at least one plastics material; wberein the drum further includes 
10 integrally attached vanes which oiKstand from the interna] sur&ce of the drum forming m 
aiohnnedian spiral disposed such that when tbe drum is rotated in a first direction the 
concrete contents are mixed and when tbe drum is rotated in a second direction tbe 
contents axe discharged from said drum; wherein^ the method comprises the steps of; 

a) preparing a first generaUy helical inner mold part conlaining a suxfice extendizj^ 
15 between first and second helical edges; 

b) mounting the first helical inner mould part on a s\q)port 

c) enclosing tbe inner helical mold assembly within an onter mould formed by at least 
one outer nnold part; 

d) fltttttg a second mating inner behcal mold part to tbe 
20 inner mold assembly; 

e) injecting a polyureOiane elastomer into a cavity defined by said inner mold assembly 
and the outer mould assembly to form an inner wall elenient comprising one half of 
an interior wall of the mixer and one helical blade; 

f) allowing said polyurethane to cure; 

25 g) renioving said at least one outer mold parts to e:?qpose said inner wall element; 
h) removing said inner wall element one of said inner molds; 

2 A method according to claim 1 comprising the additional step of placing a 

reinfbrcing member in a recess fytmsd in said inner mold part 
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3 A method according to claim 2, wherein steps a) - h) are repeated l&ewby 
providing a second helical inner mil elemoot 

4 A method according to claim 3 wherein the first and second helical idner wall 
elements are complimentary a»d combine to form an inner wall sur&ce of the mixing 
drum 

5 A method according to claim 4 compri9mg the further step of placing said first 
ar)d second helical jotuner wall elements into a jig ivhete opposing edges of said elemiKits 
aiebeldadjacent;thBV^ elements defining an inner cavity of said drum. 

6 A method according to claim 5 wherein said opposing edges are sealed to 
complete said inner wall of said drum. 

7 A method according to claim 6 comprising the further step of removing said 
inner wall firom said jig and placing said inner wall on a mandrel such that the mandrel 
disposed in said inner cavity. 

8 A method according to ckim 7 wherein the inner wall is placed on said 
mandrel via an open end of said inner wall 

9 A method according to claim 8 comprising the further step of applying 
structural layers of glass fibre reinforced plastic to the polyurethane inner layer. 

10 A method according to claim 9 wherein the internal sur&ce of the drum 
includes an elastomier which allows mixing of the contents of the concrete at a concrete 
boraidaxy layer; 

11 A method according to claim 10 wfaeiein said reinforcing member is a 
contmnous rope inserted in a recess in said blades. 

12 A method of construction of a plastics concrete mixing drum wherein liie 
method inchides the use of inn^ and outer molds each made up firom separata mould 
parts which are divided along two helical lines thereby allovvitig formation of a drum 
interior wall fi-om two complementary mould parts. 

13 A method of manufacture of a vehicle mounted rotary concrete mbdng drum 
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of the type having an op^'ng at one end for t^Mxng and discharge of concrefte 
thetefiom and at the other end means for engaging a drive assembly so as fo rolaie the 
drum fi>r mixing or dlschai^g concrete; wherein, the drum is manu&ctured from at 
least one inner mould and at least one opposing outer mould; wherein the drum includes 
5 integrally attached vanes which outstand fiom the internal sur&ce of the drum forming an 
arobimedian spxxal disposed such that when the drum is rolated in a first direction, the 
concrete contents are mixed and when the drum is totated in a second direction the 
contents ate discharges from said dnmi; and wherein the internal sur&ce of the drtmct is 
formed or lined with an elastomer which causes mixing of the contents of ibe concrete at 
10 the concrete boundary layer; wherein the method comprises the stq>5 of ; • 

a) prepaxiAg a jgtst inner helical mold containiuig a sur&ce iotermediate side edges of 
; the mould; 

b) placing a reiiifbrcing rod in a recess in said iimerinold; 

15 c) enclosing the imaer helical mold assranbly within at least on^ 

d) sealing a joint between said inner mold part and said at least one outer muold part; 

e) iqjectiflg a polyurethane elastomer intc a cavity defm^ and said 
at least one outer naold part to form an inner helical wall element comprising one half of 
an interior of the mixer and one helical blade; 

20 g) allowing said polyuretbane to cute; 

h) removing said at least one outer mold parts; 

i) removing one of said inner molds; 

j) removing the interior polyurethane inner helical wall element molding from the 
remainder of the xoner mold asseiobly; 
25 k) tc^^ting steps a) - j) to form a second inner wall element 

14 A metibod according to claim 13 comprising the fiirther steps of : 

a) placii^ a second iimerwaU element along wzdi said fir^ 

a jig where the jointing surfaces axe held adjacent so as to form an inner wall; 

b) sealing thejoin&rmed by said jointing sur&ces. 

.30 

15 A method according to claim 14 wherein comprising .the additional step of 
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a) inseitii^ainaxulrd into an open discharge end of a drum inlm^ 

b) winding stniotuml layers of glass fibre reinfbroed pkstio about an outer sur&ce of 

Sdid inner wall. 

1 6 A method of construction of a plastics mixing drum comprising the steps of: 
5 a) preparing a Sist inner mold containiii^ a sur&ce ^ctending tcom a joint line midwi^ 
between two helical blades to a mid line mould joint line at an inner cdse of said blades; 

b) placing a reinforcing rod in a recess in said inner mold; 

c) fitting a second mating iioaierbehcal mold to fonn an inner mold assembl^^ 

d) enclosing the imiio' helical nK>ld assembly within at le^ 

10 e) sealing a joint between said ioner mold assembly and said at least one outer mold 
part; 

injecting a polyurethane elastomer into a cavity defined by said inner xnold assembly and 
said at least one outsr mold part to form one half of the interior of fbe mixer and one of 
the helical blades; 
15 f) allowing said polyurethane to cuii^ 

g) removing said at least one outer mold parts; 
10 removing one ofsaid inner molds; 

i) removing the interior polyurethane molding fi-om the remainder of the inn^ loold 
assembly; 

20 j) pladng said two helical blade and interior moldings in a jig where the jointing 
sur&ces are held adjacent; 

k) inserting a mandxcl into an open discharge end of the drum; 

1) applying structural layers of glass 0bre reinforced plastic th© polyurethane layer. 

25 17 A method according to any of the foregoing claims wherein the reinforcing is 

fitted with spacers vMcb cezrtralize the rod in its recess. 

18 A noethod according to claim 17 wherein, the first and second inner helical 

mold elenaents are jointed with a sealing compound or gaskets along an inner edge. 

30 19 A method according to claim 17 wh^ein the oufx^ mold is fonned in three 

separate naold parts. 

20 A method according to claim 19 wherein, the joint between said two inner 

helical elements forming a helical blade is made with a polyurethane elastomer 
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compound. 

11 A method of manufacture of a vehicle mounted concrete mixing drum 

5 comprising the steps of^ 

a) taking a helical inner mould part and moiuitiiig the mould on $ support; 

b) pkcing at least one external mould in opposing relationship to said inner mould; 

o) injecting a flowable material into a space formed between said inner mould and said 
1 0 outer mould such that the flovvable material forms a helical element, which will form 

at lea£ct part of an inner sur&ce of said drum; 

d) ienK>ving the at least one outer mould; 

e) retmvitig the heUcaJelenvanijt from said im 

f) repeating &teps a) - e) so as to form a second helical element; 

15 g) preparing an exterior sur&ceofthe helical elements for bonding to a 
of fibre. 

22 A niethod according to claim 21 wherein the flowable material is 

polyuretbane. 

20 23 A method according to claim 22 wherein^ sakl first and second helical 

elements are joined in a jig to form an inner sur&ce of said drum. 

2 

24 A meAod according to claim 23 comprising the fiulher step of preparing an 
exterior surface of the mixer for bonding to a sfructural layer of glass fibre. 

2S 

25 A method according to claim 24 comprising the additional step of winding a 
structural layer of fiberglass about said ^cterior surfiu^. ^ 

26 A vehicle mounted rotary concrete mixing drum of the type, having an 
30 opening at one end for receiving and/or discharge of concrete therefrom and at the other 

end, means for engaging a drive assembly so as to rotate the drum for mixing or 
discharging concrete; wbexeinp the drum is manu&ctored from at least one mould using 
at least one plastics material; wherein the drum further includes integrally attached vanes 
which outstand from the internal sur&ce of the drum filming an acchimedian spiral 
35 disposed auch that when the drum is rotated in a first direction, the con^^ are 
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mixed and when the drum is rotated in a secoxxd direction the contents are discharged 
firom said dnim; wherein, the drum is fi)nxied by a mefbod conq;)rising the steps of; 

a) preparing a ficsi generally helical inner mold pait containing a sur&ce extending 
between first and second helical edges; 

b) n:ioiiotLt]gthefuratheUcalinn0rnu>uldpaitonasup]^ 

c) enclosing the inner helical mold assembly "within an out^ mould fontned by at least 
one outer mold parl^ 

d) ftong a seoQjod mating nmer heUoal mold part to the first inner mou^d part to 
inner mold assembly; 

e) injecting a pplyurethanc elastomer into a cavity defined by said inner mold assembly 
Biid the outer mould assembly to form an inner wall element comprising ojae half of 
an interior wall of the mixer and one helical blade; 

f) allowing said polyurethsne to cure; 

g) removing said at least one outer mold parts to expose said in^ 

h) removing said inner wall elemirat one of said inner molds; 

27 A vehicle motmted concrete mboog drum formed by a method of manu&cture 
cortq^rising the steps of; 

a) taking a helical inner mould part and mounting the mould on a si^fiort; 

b) placing at least one external mould in opposing relationship to said inner mould; 

c) injecting a flowable material into a space formed between said imier mould and said 
outer mould such that the flowable material forms a helical element which will form 
at least part of an inner stirfece of said drum; 

d) removing the at least one outermould; 

e) removing the helical element from said inner mould; 

f) repealing steps a) - e) so as to form a second helical element; 
g} pzepaiiog an exterior surfiu» of the helical ejementsiforbond^ 

of glass £axre. 

28 A concrete mixing drum according to claim 27 wherein the flowable material 
is polyuretbane. 

29 A concrete mixing drum according to claim 27 wherein helical blades 
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projecting from an inner surfiice of said drum have a pitch dimension of between 1- 2 
meters and are formed by elastomeric material. 

30 A mixing dnxm according to claim 28 wherein the wall stren£[th of said drum 
i$ aroxmd 600MPa at a wall 1hickne$$ of 801m. 

31 A mi)dDg drum according to claim 29 wherein the polyurethane forms an 
xmier layer which is approximately Smm thick. 

32 A mimg drum according to claim 31 wherein and said structural layer 
cozzprises filament windings forming a layer of approximately 5mm thickiiess. 
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